Diagrammatic representation of origin of both great vessels from right ventricle, with pulmonary stenosis and ventricular septal defect. recent years have a few cases been reported clinically."' 4~9 Witham,10 in 1957, summarized reports of three cases from the literature and added two of his own, calling them "double outlet right ventricle, Fallot type." Clinical Findings The clinical data in the first five cases are summarized in table 1. There were four boys and one girl; the youngest patient was 7 months of age and the oldest was 13 years. The first patient in this study was seen at the Mayo Clinic in 1936 (case 1 in table 1). All the patients had been cyanotic since the first months of life. Clubbing of the fingers was present in three instances. Three patients had a systolic thrill. The second sound at the pulmonary area was accentuated in one patient (case 4), on whom both a Blalock and a Potts operation had been done in the past. Squatting was not observed in any of the patients. None of the patients had experienced congestive cardiac failure or undue respiratory infections.
Electrocardiographic tracings were obtained in four of these five cases, and they were compatible with right ventricular hypertrophy of the type seen iii the tetralogy of Fallot The hemodynamic state in this anomalyis similar to that present in severe tetralogy of Fallot with cyanosis. The pressures in both ventricles are equal, and a pressure gradient exists between the right ventricle and the 1)111monary artery. Peripheral oxygen desaturation is present in all cases.
In some instances, relatively complete mixing of systemic venous and left ventricular blood in the right ventricle might be expected to occur; when this is present, closely similar values for oxygen saturation in the systemic and pulmonary arteries would be found. On the other hand, some of the patients will show poor mixing in the right ventricle. In such instances`a streaming effect apparently exists, the left ventricular blood being shunted preferentially through the ventricular septal defect directly into the aorta, and the right ventricular blood being directed into the pulmonary artery. In these cases, the oxygen saturation of the pulmonary arterial blood will be significantly less than that of the systemic arterial blood. This situation prevailed in case 2 ( Cyanosis and clubbing were present. The heart was quiet, and a harsh systolic murmur (grade 2) was best heard at the second and third left intercostal spaces. The second cardiac sound in the pulmonic area was single and diminished. The femoral pulsations were normal.
The electrocardiogram showed a normal sinus rhythm. The mean manifest QRS electric axis was -170 degrees, with a figure-of-eight loop in the frontal plane, the initial portion of the loop being counterclockwise. Signs of right ventricular hypertrophy were present in the thoracic leads ( fig. 8a) .
Roentgenologic examination revealed cardiac enlargement and decreased pulmonary vasculature ( fig. 8b) .
Cardiac catheterization was performed (table  3) . The pulmonary artery was not entered. The left atrium was entered in a retrograde fashion from the ventricle, suggesting either an anatomically common ventricle or a persistent common atrioventricular canal type of defect. The pulmnonary venous saturation was greater than the left atrial saturation, indicating a right-to-left shunt at the atrial level. The most likely diagnosis considered from the catheterization data was a common ventricle or a persistent common atrioventricular canal associated with pulmonic stenosis.
An infundibular resection was performed at operation. The patient died on the same day.
Pathologic Findings. Necropsy revealed that the great vessels were transposed; both vessels originated from the right ventricle, but the pulmonary trunk lay dorsal to and to the right of the ascending aorta ( fig. 9 ). The ascending aorta was considerably wider than normal, while the pulmonary trunk was thin-walled and narrow, measuring only about 8 mm. in diameter.
Significant venous anomalies were present. Bilateral superior venae cavae were present; the bridge between the two that is present under normal conditions also existed in this case. The right superior vena cava entered the right atrium in the normal position, while the left superior vena cava entered the left atrium at a position comparable to that at which the right one entered the right atrium. Two inferior venae cavae were present that perforated the diaphragm on either side of the esophagus. The right one measured about 1.5 cm. in diameter, while the left measured 1 cm. The right inferior vena cava entered the right atrium in a normal position, while the left inferior vena cava entered the left atrium in the posteroinferior aspect, inferior to the left inferior pulmonary vein. The pulmonary veins entered the left atrium normally.
The interior of the heart showed an atrial septal defect measuring about 1 by 0.5 cm. involving the fossa ovalis. No lower limbus of the fossa ovalis could be identified. The lowermost portion of the atrial septum contained a large defect characteristic of that associated with a persistent common atrioventricular canal. A common atrioventricular valve served both sides of the heart. The lowermost part of the defect in this region was formed by the crest of the underlying ventricular septum. Thus, the defect presented a picture of the complete variety of persistent common atrioventricular canal. Beneath the posterior leaflet were many interehordal spaces that allowed interventricular communication. A small number of interchordal spaces were found beneath the anterior leaflet of the common atrioventricular valve. The coronary sinus was absent. Two ventricles were present, each being about the same size, although the right ventricular muscle appeared somewhat thicker than the left. The left ventricle did not have any vessel of egress. This chamber communicated with the right side by way of the subvalvular communications in relation to the persistent common atrioventricular canal that already has been described; in addition, a defect about 8 mm. in diameter was present in the muscular part of the most superior anterior portion of the ventricular septum. The aorta arose entirely from the right ventricle. Posterior to the origin of the aorta was a narrow muscle-walled tract measuring only about 3 mm. in diameter that led to the pulmonary artery beyond. Evidence of recent surgical intervention in relationship to the subpulmonary stenosis was present. The aortic arch was on the left side. The ductus arteriosus was closed. The bronchial arteries appeared to be enlarged.
The pathologic diagnoses included origin of both great vessels from the right ventricle, with pulmonary stenosis; persistent atrioventricular canal (complete variety); anomalous connection of a persistent left superior vena cava with the left atrium; bilateral inferior venae cavae, the left one communicating with the left atrium; absence of the coronary sinus.
Comment. Despite the pathologico-anatoimiie findings of significant pulmonary stenosis, the initial vectors in the electrocardiogram in the frontal plane were directed to the left, as they are in persistent common atrioventricular canal, which was present in this patient.
Summary and Conclusions
Clinical, hemodynamic, and pathologicoanatomic findings were studied in six cases in which both great vessels took origin from the right ventricle in the presence of pulmonary stenosis. This condition is indistinguishable from the tetralogy of Fallot, with cyanosis on the basis of clinical, electrocardiographic, and radiologic findings. The hemodynamics are also similar in both conditions. The more complicated surgical approach in the condition under consideration emphasizes the importance of its differentiation from the usual case of tetralogy of Fallot with cyanosis.
Only angiocardiography and cardiac catheterization might be of diagnostic help, if one bears in mind the anatomic characteristics of this condition. The fact that both the aortic and pulmonary valves are at the same horizontal body level in this anomaly must be considered at angiocardiography. Also. the fact that the erista supraventricularis is cranial and more dorsal to the ventricular septal defect may be of some diagnostic help at angiocardiography. Careful analysis of the exact position of the semilunar valves during combined catheterization of the right side of the heart and the aorta is of some diagnostic importance.
